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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To more surely remove a foreign matter causing an image 
defect or the like from a photoreceptor surface by using an 
approximately spherical particle as the toner and in the same time 
selectively removing the sticking foreign matter of unspecified shape 
with use of the elastic blade held in press contact with the 
photoreceptor surface after the toner image transferring capable of 
allowing the spherical particle to pass through but removing the particle 
of unspecified shape. 

CONSTITUTION: The paper powder cleaner 6 is provided with the 
elastic blade 61 and the cleaner main body 60 serving as the recovering 
container for recovering the foreign matter such as the paper powder 
removed from the surface of photoreceptor 1 by the elastic blade 61. 
The elastic blade 61 formed in a plate shape consisting of the elastic 
member such as the rubber is held in press contact with the surface of 
the photoreceptor 1. By the elastic blade 61, the particle of unspecified 
shape is not allowed to pass through but removed from the surface of 
the photoreceptor 1, however the spherical particle is allowed to pass 
through. The toner to be used is limited to the particle of approximately 
spherical shape. The toner of the approximately spherical shape is not 

removed from the surface of the photoreceptor 1 by the elastic blade 61, allowed to pass through, recovered to 
the developing unit 3 and re-utilized for the image forming. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A toner is contacted to the electrostatic latent image formed on the surface of the photo 
conductor with a development counter. In the image formation approach which collects and reuses the 
toner which remains on the front face of a photo conductor with the above-mentioned development 
counter after developing the electrostatic latent image concerned in a toner image and imprinting this 
toner image in a transferred object Although the globular form particle made [ the front face of the photo 
conductor after imprinting a toner image on paper ] to carry out a pressure welding is passed while using 
an almost globular form thing as a toner The particle of an infinite form is the image formation approach 
characterized by removing selectively the foreign matter of an infinite form which adhered with the 
toner on the surface of the photo conductor with the elastic blade removed from the front face of a photo 
conductor, without making it pass. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2 12/13/2004 



Page 1 of 11 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image formation approach which does not remove 
with a cleaner the toner which remains on the front face of the photo conductor after image formation to 
a detail, but collects with a development counter, and is reused to image formation more about the image 
formation approach adapting the so-called xerography. 
[0002] 

[Description of the Prior Art] Recently, in image formation equipments, such as a laser beam printer, the 
image formation approach which omits the cleaner from which the toner which remains on the front face 
of the photo conductor after image formation is removed, collects the above-mentioned residual toners 
with a development counter, and is reused to image formation from viewpoints, such as much more 
miniaturization of equipment, maintenance-free-izing, and environmental protection, saving resources, 
is proposed variously (for example, reference, such as JP,3-219275,A, JP,4-20987,A, and JP,4- 
20988,A). 

[0003] According to this approach, since the tooth space of a cleaner is omissible, the large 
miniaturization of equipment is attained. Moreover, since the abolition toner generated for every image 
formation hardly arises, while maintenance-free-ization of equipment is attained, it is desirable also 
because of environmental protection. Furthermore, since the destroyed toner can be repeated and reused 
conventionally, there is little consumption of a toner, it ends and is desirable also from a viewpoint of 
saving resources. 
[0004] 

[Problem(s) to be Solved by the Invention] However, foreign matters other than the toner removed with 
the cleaner with the toner by the usual image formation approach, The fragment of the fiber of the paper 
named paper powder generically, the powder of talc, the powder of a sulfuric-acid band, etc. for 
example, by the above-mentioned approach It was collected by the development counter with the toner, 
mixed into the toner, and became [ producing the various problems of worsening the image quality of a 
formation image or contracting the life of a toner substantially, or ] clear. 

[0005] That is, the foreign matter mixed into the toner is one with the far larger (there is about 0.3mm of 
foreign matters, such as paper powder, to a toner being about 5-10 micrometers) particle size than a 
toner, and the formation image before fixation is disturbed or it soils the non-image section. Moreover, a 
toner adheres to the perimeter of a foreign matter, the lump of a toner is produced within a development 
counter, it carries out that it is caught between the developing roller of a development counter, and the 
blade for toner electrification by which the pressure welding was carried out to it etc., the part by which 
a toner is not supplied to a developing roller arises, and it becomes the cause of a poor image, such as 
white ****. 

[0006] the fogging of the non-image section furthermore a foreign matter destabilizes the electrification 
property of a toner, and according to abnormality high electrification - or a poor image, such as toner 
scattering by abnormality low electrification and lowering of image concentration, is produced. 
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Moreover, the problem of contracting substantially also has the life of a toner by accumulating a foreign 
matter into a development counter. 

[0007] If the life of a toner contracts substantially as mentioned above, especially in the case of the 
method which is briskly adopted with the recently, for example, compact, type laser beam printer etc. 
and which unified the photo conductor and the toner cartridge as a development unit, the exchange stage 
of a development unit will be rash, and it is not desirable in respect of profitability, saving resources or 
environmental protection, etc. 

[0008] With the equipment indicated by each official report mentioned above, unfolding the residual 
toner concerned is performed to the residual toner which is carrying out electrostatic adhesion by 
contacting a conductive brush on the photo conductor front face that recovery of the residual toner by 
the development counter should be made easy (memory clearance), and if it is a very little foreign 
matter, it may be removable from a photo conductor front face with this brush. 
[0009] However, since the foreign matter which could not remove only with a brush and was removed 
will have adhered to the brush if image formation was repeated and the amount of a foreign matter 
increased, this may carry out the reattachment to a photo conductor. Moreover, another brush for foreign 
matter prehension is made to contact the front face of the photo conductor before the above-mentioned 
conductive brush removes the memory of a toner, and removing a foreign matter with this brush is 
indicated by JP,4-267282,A. However, since the removed foreign matter has still adhered to the brush, 
there is a limitation in the amount of a foreign matter removable with a brush, and the foreign matter 
adhering to a brush may carry out the reattachment to a photo conductor. For this reason, it will be 
necessary to exchange brushes frequently or to clean. 

[0010] In case the object of this invention collects and reuses the toner which remains on the front face 
of the photo conductor after an image imprint with a development counter, it is to offer the new image 
formation approach that the foreign matter which will cause a poor image if it mixes into a toner can be 
more certainly removed from the front face of a photo conductor. 
[0011] 

[Means for Solving the Problem and its Function] The image formation approach of this invention for 
solving the above-mentioned technical problem A toner is contacted to the electrostatic latent image 
formed on the surface of the photo conductor with a development counter. In the image formation 
approach which collects and reuses the toner which remains on the front face of a photo conductor with 
the above-mentioned development counter after developing the electrostatic latent image concerned in a 
toner image and imprinting this toner image in a transferred object Although the globular form particle 
made [ the front face of the photo conductor after imprinting a toner image on paper ] to carry out a 
pressure welding is passed while using an almost globular form thing as a toner The particle of an 
infinite form is characterized by removing selectively the foreign matter of an infinite form which 
adhered with the toner on the surface of the photo conductor with the elastic blade removed from the 
front face of a photo conductor, without making it pass. 

[0012] Although the elastic blade made [ the front face of a photo conductor on which the image 
formation approach of this invention which consists of the above-mentioned configuration is used for 
the cleaner for residual toner clearance in the usual image formation approach ] to carry out a pressure 
welding can remove the particle of an infinite form from the front face of a photo conductor, without 
making it pass A globular form particle is a thing using having the property to pass, and according to 
this approach, it can remove selectively and certainly the foreign matter of an infinite form which 
adhered with the toner on the surface of the photo conductor from the front face of a photo conductor. 
[0013] Moreover, since the foreign matter removed from the front face of a photo conductor is fallen 
and accumulated in the container for recycling arranged under the blade concerned, it does not have a 
possibility that the once collected foreign matter may carry out the reattachment on the surface of a 
photo conductor like clearance with the conventional brush. And since the amount of the foreign matter 
which can be accumulated in the container for recycling etc. corresponds hundreds times of an amount 
which can adhere to a brush, and thousands times, it does not need to perform the abolition frequently 
like exchange of the conventional brush or cleaning, and can contribute to maintenance-free-ization of 
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equipment further. 

[0014] It explains to it, referring to drawing 1 which shows an example of the equipment for that 
operation for the image formation approach of this invention to below. The electrification charger 2, a 
development counter 3, the imprint charger 4, the separation charger 5, and the paper powder cleaner 6 
that has the elastic blade 61 are arranged along the hand of cut of the above-mentioned photo conductor 
1 at this order around the photo conductor 1 which rotates in the direction which this equipment 
indicates sees to drawing by the drawing Nakaya mark. 

[0015] Moreover, although not illustrated around each part of the above, the exposure means, the form 
conveyance system, the fixing assembly, etc. are arranged suitably. For example, when equipment is a 
laser beam printer and facsimile, an exposure means consists of semiconductor laser equipment and 
scan-image formation optical system containing scan members, such as a polygon mirror. 
[0016] The photo conductor 1 consists of forming the monolayer which has a photoconductivity, or the 
sensitization layer of a double layer system in the front face of the conductive base of the shape of a 
cylinder, such as an aluminum element tube. Especially as a sensitization layer, although not limited, 
since the degree of freedom of a functional design is large, the so-called organic sensitization layer 
which distributed high-performance material, such as a charge generating agent and a charge transport 
agent, is suitably adopted into binding resin. Moreover, the so-called monolayer type which distributed 
the above-mentioned high-performance material of organic sensitization layer is suitably adopted into a 
single organic layer from there being few processes and ending as the above-mentioned organic 
sensitization layer, etc. 

[0017] Although it is each chargers 2, 4, and 5 of electrification, an imprint, and separation all consisting 
of a conductive wire stretched and passed near the front face of a photo conductor 1 as usual, and 
impressing and carrying out corona discharge of the electrical potential difference between this wire and 
photo conductor 1 and each function of the above-mentioned electrification, an imprint, and separation 
is carried out, each charger may consist of conductive rollers which contacted the front face of a photo 
conductor 1 . 

[0018] Making the front face of a photo conductor 1 carry out the pressure welding of the thin layer of 
the toner which the development counter 3 was equipped with the developing roller 3 1 which rotates 
with the peripheral speed of a photo conductor 1, and a different peripheral speed in the direction shown 
by the drawing Nakaya mark, and was formed in the perimeter of this developing roller 3 1 It is for 
developing the electrostatic latent image of the front face of a photo conductor 1 with the so-called 1 
component contact development method which develops the electrostatic latent image of the front face 
concerned in a toner image. In the body 30 of a development counter, it has the above-mentioned 
developing roller 31 and the blade 32 for forming the thin layer of a toner on the front face of this 
developing roller 3 1 . Moreover, the developing roller 3 1 is formed by polyurethane rubber with the front 
face flexible at least etc. 

[0019] Since the developing roller 31 in contact with the front face of the photo conductor 1 concerned 
recovers the toner which remains on the front face of a photo conductor 1 physically and electrostatic, 
even when there are many residual toners of the front face of a photo conductor 1, in the case of this 1 
component contact development method, it can collect certainly, and it does not have a possibility that 
the after-image (memory) of a previous image may remain in the following formation image. However, 
in this invention, the magnetic brush by which mixed formation was carried out with the magnetic 
carrier in the toner is contacted on the surface of a photo conductor, and the so-called 2 component 
contact development method which develops the electrostatic latent image of the front face of a photo 
conductor 1 in a toner image is not eliminated. 

[0020] In addition, the usual development method which makes a non-exposing part with potential high 
among the electrostatic latent images of the front face of a photo conductor 1 to a contact development 
method carry out electrostatic adhesion of the toner of reversed polarity (positive-positive method), 
Although the reversal development method (negative-positive method) which carries out electrostatic 
adhesion of the toner of like-pole nature with potential lower than a non-exposing part more highly 
[ potential ] than the exposure part concerned is in the low exposure part of potential ** By that 
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electrostatic adhesion force [ as opposed to the photo conductor 1 of a toner in latter one ] is weaker than 
the former, and residual toners are easy to be collected with a development counter 3, the ** laser beam 
printer, or facsimile Since it is efficient to expose the alphabetic character section with more little area, 
if it takes that latter one is common etc. into consideration, a reversal development method will be 
adopted more suitably. However, the former positive-positive development method is not eliminated in 
this invention. 

[0021] In addition, in any case, since the ozone which affects an environment and a photo conductor at 
the time of the electrification as it is photo conductor 1 negative electrification occurs, as a photo 
conductor 1, the thing of a forward electrification mold is adopted suitably. Therefore, in the case of a 
positive-positive development method, it is used combining the photo conductor 1 of forward 
electrification, and the toner of negative electrification, and, in the case of a negative-positive reversal 
development method, it is desirable to use it combining the photo conductor 1 of forward electrification 
and the toner of forward electrification. 

[0022] The paper powder cleaner 6 is equipped with the above-mentioned elastic blade 61 and the body 
60 of a cleaner which serves as the container for recycling which collects foreign matters, such as paper 
powder removed from the front face of a photo conductor 1, with this elastic blade 61. Like the cleaning 
blade for residual toner clearance in the conventional image formation approach, the elastic blade 61 
was formed in tabular of elastic members, such as rubber, and the pressure welding is carried out to the 
front face of a photo conductor 1 with predetermined contact pressure. 

[0023] Although it can remove the particle of an infinite form from the front face of a photo conductor 
1, without making it pass as mentioned above, this elastic blade 61 has the property to pass, and by it, a 
globular form particle removes only the latter selectively among the foreign matters of the infinite form 
of almost globular form residual toner, paper powder, etc. which are intermingled on the front face of 
the photo conductor 1 after a toner image imprint, and it collects them on the body 60 of a cleaner. 
[0024] Moreover, the above-mentioned elastic blade 61 unfolds the residual toner which carried out 
electrostatic adhesion on the front face of a photo conductor 1, and serves to make easy recovery of the 
residual toner by the development counter 3. Artificers consider as follows why the elastic blade 61 by 
which the pressure welding was carried out to the front face of a photo conductor 1 can remove only the 
foreign matter of an infinite form selectively as mentioned above. That is, as a geometrical cause, an 
almost globular form toner can first consider that it is easy to rotate on the front face of a photo 
conductor 1 compared with the foreign matter of an infinite form. That is, since it is easy to rotate a 
globular form toner, when the elastic blade 61 is contacted, rotating, the elastic blade 61 concerned is 
raised, between the elastic blade 61 and photo conductors 1 is passed through, but since a more globular 
form toner cannot rotate the foreign matter of an infinite form easily, between above-mentioned both 
cannot be passed through well, but it is thought that it will be removed from the front face of a photo 
conductor 1 . 

[0025] To the particle size being about 5-10 micrometers, as the further almost globular form toner was 
mentioned above, a toner tends to pass through between the elastic blade 61 and photo conductors 1, and 
it is considered that a foreign matter is one of the causes which cannot pass through between both easily 
that foreign matters, such as paper powder, are also as large as about 0.3mm. Moreover, the difference 
of the adhesion force to the front face of a photo conductor 1 of an almost globular form toner and the 
foreign matter of an infinite form is also considered to be the important cause. If both are compared, 
although the foreign matter of an infinite form touches the front face of a photo conductor 1 only by one 
point in many cases, it is compared. That is, an almost globular form toner Although it is contact of only 
one point similarly, geometrically actually Since it is in the condition which covers a large circle-like 
area around the contact, and physical or electrostatic adhesion force produces of having approached very 
much with the front face of a photo conductor 1, compared with the foreign matter of an infinite form, 
the adhesion force to the front face of a photo conductor 1 is considered to be large and to be hard to be 
removed from the front face of a photo conductor 1 . 

[0026] Moreover, the difference of the adhesion force to both front face of a photo conductor 1 is clear 
also from the foreign matter of the infinite form of paper powder etc. adhering to the front face of a 
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photo conductor 1 by chance at a subsequent process to electrostatic adhesion of the almost globular 
form toner being positively carried out on the front face of a photo conductor 1 in a development counter 
3. The toner used for the above-mentioned equipment is limited to an above almost globular form thing. 
As mentioned above, an almost globular form toner passes the elastic blade 61 concerned, without being 
removed from the front face of a photo conductor 1 by the elastic blade 61, are collected by the 
development counter 3, and it is reused by image formation, moreover, the account of a top — since an 
almost globular form toner is excellent in a fluidity compared with the toner of an infinite form and it is 
hard to block it in itself, also where electrostatic adhesion is carried out, it is only unfolded on the front 
face of a photo conductor 1 with the elastic blade 61, and the advantage that recovery by the 
development counter 3 can be performed easily is also shown in it. 

[0027] Although this almost globular form toner can be conventionally manufactured by the well-known 
various manufacture approaches Because what was especially manufactured in either of the three 
approaches, ** suspension-polymerization method, ** distribution polymerization method, and the ** 
spray-drying method, has narrow particle size distribution and moreover adjusts manufacture conditions 
While much more diameter[ of a granule ]-izing is possible and being able to contribute to high 
defmition-ization of a formation image, since it excels also in productivity, it is adopted suitably that 
there is no unnecessary and excepted part etc. The liquefied monomer phase mixture containing the 
monomer of the polymerization nature of the water-insoluble nature which is especially the raw material 
of the resin for fixation of**, a polymerization initiator meltable to this, and the additive of a coloring 
agent and others is produced, and it heats, carrying out suspension distribution of it liquid drop-like into 
aquosity dispersion media, such as water, and the toner manufactured by the suspension-polymerization 
method to which the polymerization of the monomer in a drop is carried out is used suitably. In this 
case, every one of the drops by which suspension distribution was carried out into the aquosity 
dispersion medium becomes a toner particle. 

[0028] The various monomers of radical polymerization nature can be used as a monomer which 
becomes the origin of the resin for fixation used by this suspension-polymerization method. As this 
monomer, conventionally well-known various compounds, such as for example, a mono-vinyl aromatic 
series monomer, an acrylic monomer, a vinyl ester system monomer, a vinyl ether system monomer, a 
diolefin system monomer, a monoolefin system monomer, a halogenation olefin system monomer, and a 
polyvinyl system monomer, can be used. 

[0029] As a mono-vinyl aromatic series monomer, it is the following general formula (1). : [0030] 
[Formula 1] 
R 1 

CH2 =i-HQ R2 (1) 

[0031] (- Rl expresses a hydrogen atom, a low-grade alkyl group, or a halogen atom among a formula, 
and R2 expresses a hydrogen atom, low-grade alkyl group, and halogen atom, an alkoxy group, the 
amino group, a nitro group, a vinyl group, a sulfonic group, a sodium sulfonate group, a potassium 
sulfonate group, or a carboxyl group.) - the mono-vinyl aromatic hydrocarbon expressed, for example, 
styrene, alpha methyl styrene, vinyltoluene, alpha-chloro styrene, o-chloro styrene, m-chloro styrene, p- 
chloro styrene, p-ethyl styrene, styrene sulfonic-acid sodium, a divinylbenzene, etc. be raised. 
[0032] As an acrylic monomer, it is the following general formula (2). : [0033] 
[Formula 2] 
R 3 

CH 2 =C-C-0-R* (2) 
O 

[0034] the inside of a formula, and R3 - a hydrogen atom or a low-grade alkyl group, and R4 - a 
hydrogen atom - the hydrocarbon group, the hydroxyalkyl radical, vinyl ester radical, or amino alkyl 
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group to a carbon number 12 is expressed. The acrylic monomer expressed, for example, an acrylic acid, 
a methacrylic acid, A methyl acrylate, an ethyl acrylate, butyl acrylate, 2-ethylhexyl acrylate, Acrylic- 
acid cyclohexyl, acrylic-acid phenyl, a methyl methacrylate, Methacrylic-acid hexyl, 2-ethylhexyl 
methacrylate, a beta-hydroxy ethyl acrylate, gamma-hydroxy butyl acrylate, delta-hydroxy butyl 
acrylate, beta-hydroxy ethyl methacrylate, gamma-amino acrylic-acid propyl, gamma-N, and N- 
diethylamino acrylic-acid propyl, ethylene glycol dimethacrylate ester, tetraethylene glycol 
dimethacrylate ester, etc. are raised. 

[0035] As a vinyl ester system monomer, it is the following general formula (3). : [0036] 

f Formula 3] 
;h 2 -ch 

0-C-R 5 (3) 



[0037] (» R5 expresses a hydrogen atom or a low-grade alkyl group among a formula.) - the vinyl ester 
system monomer expressed is raised, for example, formic-acid vinyl, vinyl acetate, propionic-acid vinyl, 
etc. are raised. As a vinyl ether system monomer, it is the following general formula (4). : [0038] 

[Formula 4] 
CH 2 =CH 

I or (4) 

0-R 6 

[0039] (- R6 expresses the univalent hydrocarbon group to a carbon number 12 among a formula.) ~ 

the vinyl ether system monomer expressed is raised, for example, vinyl methyl ether, vinyl ethyl ether, 

vinyl-n-butyl ether, vinyl phenyl ether, the vinyl cyclohexyl ether, etc. are raised. As a diolefin system 

monomer, it is the following general formula (5). : [0040] 

[Formula 5] 
R 7 R 8 
I I 

CH 2 =C-C = CH (5) 
R g 

[0041] (- the inside of a formula, R7, R8, and R9 are the same - or it differs and a hydrogen atom, a 
low-grade alkyl group, or a halogen atom is expressed.) - the diolefin system monomer expressed is 
raised, for example, a butadiene, an isoprene, a chloroprene, etc. are raised. As a monoolefin system 
monomer, it is the following general formula (6). : [0042] 
[Formula 6] 

CH 2 =C-R n (6) 

[0043] (-- the inside of a formula, and R10 and Rl 1 are the same ~ or it differs and a hydrogen atom or 
a low-grade alkyl group is expressed.) - the monoolefin system monomer expressed is raised, for 
example, ethylene, a propylene, butene-1, a pentene -1, 4-methyl pentene -1, etc. are raised. As a 
halogenation olefin system monomer, a vinyl chloride, a vinylidene chloride, etc. are raised, for 
example. 

[0044] Furthermore as a polyvinyl monomer, a divinylbenzene, diallyl phthalate, Tricia nurate, etc. are 
raised, for example. These can be used independently and also they can also use two or more sorts 
together. For example, most general styrene - What is necessary is just to use styrene and an acrylic 
monomer together as a monomer, in manufacturing the toner containing the acrylic resin for fixation. 
[0045] The polymerization initiator which makes the polymerization of the above-mentioned monomer 
start is added by monomer phase mixture. As a polymerization initiator, it is insoluble to an aquosity 
dispersion medium, and a thing with compatibility with a monomer is desirable. For example, 
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azobisisobutyronitril, 2, and 2 , -azobis - (2,4-dimethylvaleronitrile), 2 and 2'-azobis - (4-methoxy-2,4- 
dimethylvaleronitrile), 2 and 2 , -azobis - (2-cyclo propyl propionitrile), 2, and 2'-azobis - (2-methyl 
propionitrile), 2 and 2'-azobis - (2-methyl butyronitrile), 1, and l'-azobis - (cyclohexane-l-carbonitrile), 
2-phenylazo-4-methoxy-2,4-dimethylvaleronitrile, Azo compounds, such as dimethyl -2 and 2'-azobis 
(2-methyl propionate); Cumene hydroperoxide, When peroxides, such as tert butylhydroperoxide, 
dicumyl peroxide, G t-butyl peroxide, a benzoyl peroxide, and lauroyl peroxide, can be used and also it 
performs the polymerization by the exposure of ultraviolet rays or a visible ray, a well-known 
photopolymerization initiator can also be used conventionally. These are used independently and also 
they can also use two or more sorts together. 

[0046] the amount of the polymerization initiator used - the monomer 100 weight section - receiving - 

0. 001 - 10 weight section - it is the range of the 0.01 - 0.5 weight section preferably. In addition, it is 
possible to also make a polymerization start using a gamma ray, an acceleration electron ray, etc., and it 
is not necessary to use a polymerization initiator in this case. Moreover, a polymerization may be started 
combining ultraviolet rays and various photosensitizers. 

[0047] Although not limited to this, as a coloring agent, for example <Black> carbon black, The 
Nigrosine color (C. I.No.50415B), lamp black (C. LNo.77266), Oil black, azo oil black, <red> E. I. du 
Pont de Nemours oil red (C. LNo.26105), A rose bengal (C. LNo.45435), ORIENT oil red **330 (C. 

1. No.6050), <Yellow> Chromium yellow (C. I.No. 14090), quinoline yellow (C. Lo.47005), <Green> 
Malachite green oxalate (C. I.No.42000), <Blue> KARUKO oil blue (C. I.No.azoec blue 3), The aniline 
bule (C. I.No.50405), methylene-blue chloride (C. I.No.5201), a copper phthalocyanine blue (C. 
I.No.74160), ultra marine blue (C. I.No.77103), etc. are raised. These are used independently and also 
they can also use two or more sorts together. As for a coloring agent, it is desirable to use it at a rate of 
per [ 1 ] monomer 100 weight section - 20 weight sections. 

[0048] In the case of the black toner also in the above-mentioned coloring agent, it is raised as what has 
the most suitable carbon black, especially the carbon black which performed surface preparation and has 
improved compatibility with a monomer, coupling processing according to a coupling agent for example 
as surface treatment which improves compatibility with the monomer of carbon black - or the graft-ized 
processing by the monomer etc. is raised. 

[0049] Although it is blended in order that a charge control agent may control the frictional 
electrification nature of a toner, and either for the object for positive charge control or negative charge 
control is used according to the electrification polarity of a toner, in the case of the toner of the forward 
electrification mold used for a contact 1 component reversal development method, the charge control 
agent needless to say for positive charge control is used combining the photo conductor of a forward 
electrification mold as mentioned above. 

[0050] As a charge control agent for this positive charge control, although each of**, such as the 
organic compound which has a basic nitrogen atom, for example, a basic dye, aminopyrine, a pyrimidine 
compound, a polykaryotic Pori amino compound, and amino silanes, and conventionally well-known 
various charge control agents is usable Especially Cationic monomers, such as a monoallyl amine, a 
diaryl amine, and a triaryl amine, A copolymer with the monomer (when for example, the resin for 
fixation is the usual styrene-acrylic, it is at least one sort of styrene, acrylic ester, and the methacrylic 
ester) which can form resin excellent in compatibility with said resin for fixation is used suitably. These 
charge control agents improve the imprint effectiveness from a photo conductor front face to the 
transferred object of a toner image, and are excellent in the effectiveness of decreasing a residual toner. 
[0051] On the other hand, as a charge control agent for negative charge control, the compounds (for 
example, alkyl salicylic-acid metal chelate etc.) containing charge controllability resin; carboxy groups, 
such as oil color; styrene-styrene sulfonic-acid copolymers, such as the Nigrosine base (CI5045), oil 
black (CI26150), BONTORONS, and SUPIRON black, metal complex dye, fatty-acid metallic soap, 
resin acid soap, naphthenic soap, etc. are raised. 

[0052] a charge control agent - the monomer 100 weight section - receiving - 0.1 - 10 weight section - 
- it is preferably used at a rate of 0.5 - 8 weight section. Moreover, an offset inhibitor can also be 
blended in order to give the offset prevention effectiveness to a toner. As an offset inhibitor, an aliphatic 
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series system hydrocarbon, aliphatic series metal salts, higher fatty acids, fatty acid ester or the partial 
saponification object of those, silicone oil, various waxes, etc. are raised. Especially, the aliphatic series 
system hydrocarbon whose weight average molecular weight is 1000 to about 10000 is desirable. 
Specifically, one sort or two sorts or more of combination, such as low molecular weight polypropylene, 
low molecular weight polyethylene, paraffin wax, an olefin polymer of the low molecular weight which 
consists of a four or more carbon atomic numbers olefin unit, and silicone oil, is suitable. 
[0053] an offset inhibitor -- the monomer 100 weight section -- receiving - 0.1 - 10 weight section - it 
is preferably used at a rate of 0.5 - 8 weight section. As a component which can be added into the 
monomer phase mixture other than each above-mentioned component, a cross linking agent is raised, for 
example. A cross linking agent makes the resin for fixation construct a bridge, and is mechanical or the 
thing blended in order to improve a thermal property of the toner for electrophotography. For example, 
divinyl compounds, such as a divinylbenzene; Diallyl phthalate, Diallyl isophthalate, a diaryl horse 
mackerel peat, diaryl glycolate, Diaryl compounds, such as diallyl maleate and diaryl sebacate; Triaryl 
phosphate, Triaryl AKONITETO, a triaryl SHIANU rate, trimellitic acid allyl ester, Triaryl compounds, 
such as pyromellitic acid allyl ester; 1 ,6-hexanediol diacrylate, Neopentyl glycol diacrylate, ethylene 
glycol diacrylate, Diethylene glycol diacrylate, polyethylene-glycol diacrylate, Polypropylene-glycol 
diacrylate, butylene-glycol diacrylate, Diacrylate compounds, such as pentaerythritol diacrylate and 1,4- 
butanediol diacrylate; Trimethylolpropane triacrylate, Thoria chestnut rate compounds, such as a 
pentaerythritol thoria chestnut rate; 1 , 6-hexanedioldimethacrylate, Neopentyl glycol dimethacrylate, 
ethylene glycol dimethacrylate, Diethylene-glycol dimethacrylate, polyethylene glycol dimethacrylate, 
Trimethacrylate compounds [, such as dimethacrylate compound; trimethylolpropanetrimethacrylate ], 
such as polypropylene-glycol dimethacrylate and butylene-glycol dimethacrylate; Dipentaerythritol 
hexaacrylate, Pori (meta) acrylate compounds, such as acrylic ester of tetramethylolmethane 
tetraacrylate, N and N, N', and N'-tetrakis (beta-hydroxyethyl) ethylenediamine; Allyl compound 
acrylate, Allyl compound-acrylic compounds, such as allyl compound methacrylate; N,N'-methylenebis 
acrylamide, Acrylamide compounds, such as N,N f -methylenebis methacrylamide; Polyurethane acrylate, 
Monomers of two organic functions - many organic functions, such as prepolymers, such as epoxy 
acrylate, polyether acrylate, and polyester acrylate, are raised as a desirable thing. 
[0054] a cross linking agent - the monomer 100 weight section - receiving - 0.01 - 10 weight section - 
- it is preferably used at a rate of 0.1 - 5 weight section. In addition, various additives (needless to say, it 
is meltable into monomer phase mixture, and insoluble to an aquosity dispersion medium), such as a 
stabilizer, may be blended at a proper rate. As an aquosity dispersion medium which suspends the 
monomer phase mixture which consists of each above-mentioned component, and is distributed on the 
other hand, the monomer phase mixture which makes water or water a subject, and an incompatible 
mixed solvent are raised, and especially water is adopted most suitably. 

[0055] To the above-mentioned aquosity dispersion medium, it is desirable to blend a distributed 
stabilizer in order to stabilize the dispersibility of a monomer phase drop. As a distributed stabilizer, 
although water soluble polymers, such as polyvinyl alcohol, and the non-subtlety particle of difficulty 
water solubility are raised, if the environmental-proof stability of a toner, a fluidity, or an electrification 
property is taken into consideration, the non-subtlety particle of difficulty water solubility will be 
suitably adopted rather than a water soluble polymer with a possibility of it being incorporated on the 
front face of a toner particle, and making the front face concerned into hygroscopicity. The addition of 
the non-subtlety particle as a distributed stabilizer is comparable as the former, and good. 
[0056] Moreover, it is desirable to blend a surfactant with it, in order to acquire the good distributed 
condition of monomer phase mixture in an aquosity dispersion medium. A surfactant is good to add after 
monomer phase mixture addition in order to prevent a bite lump of a bubble etc. In order to excel in the 
suspension dispersion power force and not to affect the property of the toner after manufacture if it takes 
into consideration that the particle size of the toner made into the object is around 10 micrometers 
although various surface active agents with an anion system, a cation system, or the Nonion system 
conventionally well-known as a surface active agent can be used, it is desirable that it is easy to remove 
from a toner. A surfactant is added at a proper rate according to the ratio of monomer phase mixture and 
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an aquosity dispersion medium etc. 

[0057] Although especially the particle size of a toner is not limited, in order to obtain the image of high 
resolution, it is especially desirable around 6 micrometers that grain-size distribution is especially within 
the limits of 1.45 or less within the limits of 1.50 or less within the limits whose diameter of a centriole 
is 5-10 micrometers. In order to adjust the fluidity etc., surface treatment of the toner manufactured as 
mentioned above can also be further carried out with an external additive. Although well-known various 
external additives are conventionally usable as this external additive, in order to improve the imprint 
effectiveness from a photo conductor front face to the transferred object of a toner image and to decrease 
a residual toner especially, the silica impalpable powder below 150m2 / g is suitably used for the 
specific surface area measured with the BET adsorption method. Moreover, since it is the same, as for a 
toner, it is desirable that the apparent density gravity after being processed with the above-mentioned 
silica impalpable powder is 0.30g/cc or more. 
[0058] 
[Example] 

Manufacture I» of «toner Each following component was stirred for 5 minutes in rotational frequency 
5000r.p.m. with the high-speed agitator (TK homomixer made from special opportunity-ized Industry), 
and the monomer phase was produced. 
(A part for ** ) (weight section) 

- A polymerization nature monomer Styrene 82 2-ethylhexyl methacrylate 18 - cross linking agent 
Diethylene-glycol dimethacrylate 2 - coloring agent graft-ized carbon black *1 5 - charge control agent 
BONTORON N-07 0.5 Styrene-diaryl amine copolymer *2 10 - polymerization initiator 2 and 2'-azobis 

- (2,4-dimethylvaleronitrile) 

2.5 Azobisisobutyronitril 0.32 *1 : What processed carbon black in styrene. 

[0059] *2: The rate of styrene and a diaryl amine is a mole ratio, and it is the thing of 9:1. Next, the 
above-mentioned monomer phase was mixed in the aquosity dispersion medium which consists of each 
following component, it stirred for 10 minutes in rotational frequency lOOOOr.p.m. using the above- 
mentioned high-speed agitator, and the suspension whose mean particle diameter of a drop is about 9 
micrometers was produced. 
(A part for ** ) (weight section) 

- Ion exchange water 670 - distribution stabilizer Phosphoric acid tricalcium 7 Sodium 
dodecylbenzenesulfonate It ranked next 0.044 and was alike, this suspension was moved to a stirrer and 
nitrogen installation tubing, and the capacitor was moved to installation and the 31. separable flask 
which carried out the nitrogen purge, and after heating at 80 degrees C and carrying out a 
polymerization reaction for 5 hours, stirring in rotational frequency 120r.p.m., it cooled to the room 
temperature. 

[0060] And through the process of washing by ion exchange water, and desiccation, the almost globular 
form toner particle of 8.5 micrometers of diameters of a centriole was manufactured, specific surface 
area added the silica impalpable powder (Wacker H2015EP) 0.6 weight section of 105m2 / g in this 
toner particle 100 weight section, and the whole apparent density gravity of 0.39g/cc and the forward 
electrification toner of amount C/g of +30micro of electrifications were manufactured in it the ** 
exception. 

Manufacture II» of «toner Melting kneading of each following component was carried out, grinding 
classification was carried out and the toner particle of an infinite form with a mean particle diameter of 
9.1 micrometers was manufactured. 
[0061] 

(A part for ** ) (weight section) 

- The resin for fixation A styrene-acrylic copolymer 100 - coloring agent Carbon black 8 - charge 
control agent BONTORON N-07 In 0.5 and this toner particle 100 weight section, the above-mentioned 
silica impalpable powder (Wacker H2015EP) 0.6 weight section was added, and the forward 
electrification toner of C/g was manufactured in them the whole apparent density gravity of 0.29g/cc, 
and the amount of electrifications of +16micro. 
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The development counter of the regular paper facsimile (part number TC-670 made from Mita Industry) 
equipped with the photo conductor of an example 1 forward electrification mold While exchanging for 
the development counter 3 (thing using the developing roller 3 1 made of polyurethane rubber in contact 
with the front face of a photo conductor 1) of the contact 1 component reversal development method 
shown in drawing 1 The equipment for enforcing the image formation approach of this invention was 
produced as a paper powder cleaner 6, using the cleaner for toner recovery of the above-mentioned 
facsimile (elastic blade type) as it is. And when sequential-image formation of 30,000 sheets was 
performed to this equipment using the forward, almost globular form electrification toner manufactured 
by the manufacture I of said toner, and the regular paper for PPC, white **** or the fogging by which 
mixing of paper powder is regarded as a cause to the last were not generated. Then, about the formation 
image of the 1st sheet, and the formation image of the 30,000th sheet, the reflection density meter (TC- 
6D by Tokyo Denshoku Co., Ltd.) was used, and the image concentration of an image part and the fog 
density of a margin part were measured, respectively. 

[0062] Moreover, after the image formation of 30,000 sheets, the total consumption of a toner and the 
total amount of the paper powder collected by the body 60 of a cleaner of the paper powder cleaner 6 
and a toner were measured. 

Since white **** and the fogging by which mixing of paper powder is regarded as a cause occurred in 
the formation image, replacing with the example of comparison 1 paper-powder cleaner 6, and 
contacting a conductive brush on the surface of a photo conductor when sequential-image formation was 
performed like the example 1, the trial was stopped by five omasums. 

White **** or the fogging by which mixing of paper powder is regarded as a cause to the last except 
having used the forward electrification toner of the infinite form manufactured by the manufacture II of 
the example of comparison 2 aforementioned toner when sequential-image formation of 30,000 sheets is 
performed like an example 1 were not generated. Then, about the formation image of the 1st sheet, and 
the formation image of the 30,000th sheet, the reflection density meter (TC-6D by Tokyo Denshoku Co., 
Ltd.) was used, and the image concentration of an image part and the fog density of a margin part were 
measured, respectively. 

[0063] Moreover, after the image formation of 30,000 sheets, the total consumption of a toner and the 
total amount of the paper powder collected by the body 60 of a cleaner of the paper powder cleaner 6 
and a toner were measured. The above result is shown in a table 1 . 



[0064] 
[A table 11 








mm z 


lfti 




1.4 0 


1.4 0 


1. 4 2 




0.000 


0.000 


0.00 1 


sum 




1.4 2 




1. 4 1 




0.001 




0.003 


h-t-mns. (g) 


4 4 1 




6 8 1 


m jr m * (g) 


1. 7 




1 4 3 



[0065] Moreover, the most of the recovery object collected by the cleaner 60 in the example 1 to the 
recovery object collected by the cleaner 60 in the example 2 of a comparison after the image formation 
of 30,000 sheets about the above-mentioned example 1 and the example 2 of a comparison when the 
inside of a cleaner 60 was observed visually having been the mixture of a lot of toners and little paper 
powder was paper powder, and the toner was very little. 

[0066] If paper powder's being certainly removable if the cleaner of an elastic blade type is used, and an 
almost globular form toner were used, since only paper powder was selectively recoverable from the 
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above result compared with the case where the toner of an infinite form is used, it turned out that the 
amount of toners collected with paper powder decreases, consequently the amount of toners as the whole 
can also decrease. 
[0067] 

[Effect of the Invention] As mentioned above, as explained in full detail, in case the toner which remains 
on the front face of the photo conductor after an image imprint is collected and reused with a 
development counter according to the image formation approach of this invention, the foreign matter 
which will cause a poor image if it mixes into a toner can be more certainly removed from a photo 
conductor front face with the elastic blade made to contact on the surface of a photo conductor. 
Therefore, the image formation approach of this invention does so the characteristic operation 
effectiveness of contributing to much more miniaturization of image formation equipment and 
maintenance-free-izing of a laser beam printer etc., environmental protection, saving resources, etc. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/13/2004 



